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Abstract 
Patient knowledge of dispensed medication as they exit health facilities holds a central place in the overall 
outcome of treatment, as a lack of knowledge can result in medication errors. A cross-sectional survey 
collecting quantitative data from patients following dispensation of prescribed drugs from a hospital pharmacy 
aimed at assessing patients’ knowledge of dispensed drugs and to determine potential factors that may influence 
level of knowledge. 
A total of 336 participants aged over 18 years old were approached to take part in the study.  A convenience 
sample was used and participants were selected if there fit the selection criteria and agreed to take part. 
Participants were interviewed consecutively by trained study nurses using a modified version of the standard 
questionnaire developed by WHO/DAP. Patient responses were assessed on their knowledge of dosage, duration 
of treatment and purpose of dispensed drugs. Of the 571 patients responses (from the 336 participants) following 
interview on drug dosage, duration of treatment and purpose of dispensed drugs, 345 (60.4%) had correct recall 
for dosage, while only31 (5.4%) and 98 (17.2%) could recall correctly duration of treatment and purpose of 
dispensed drugs respectively.  
-------------------------------------------------------------  
* Corresponding author.  
E-mail address: dave_ameh@yahoo.com. 
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Overall, only 92 (16.1%) of patients responses met the predefined “good” level of knowledge of dispensed drug. 
Age and level of education are predictors of patient knowledge of dispensed medication in rural Gambia. 
The overall patient knowledge of dispensed drugs is very poor and this has implications for treatment 
compliance, outcome and cost in a resource poor setting. Further studies are needed to investigate the quality of 
dispensing instruction. The present study is of public health significance as it has demonstrated that patient 
knowledge of their dispensed drugs is poor, and if corrected will improve patient safety with regards to 
dispensed medication. 
Keywords: patient; knowledge; dosage; duration; purpose. 
1. Introduction 
Millions of patients worldwide suffer some form of disability, injury or death as a result of health-care 
associated infections, misdiagnosis, delays in treatment, injury from medical devices and adverse events due to 
medication errors [1]. United States Department of Veterans Affairs and Veterans Health Administration (VHA) 
defined adverse drug event (ADE), adverse drug reaction (ADR) and medication error as follows: 
ADEis “an injury resulting from the use of a drug. Under this definition, the term ADE 
includes harm caused by the drug (adverse drug reactions and overdoses) and harm from the use of the drug 
(including dose reductions and discontinuations of drug therapy) [2].” 
In addition, ADRis a “response to a drug which is noxious and unintended and which occurs at doses normally 
used in man for prophylaxis, diagnosis, or therapy of disease or for the modification of physiologic function 
[2].” 
Medication errors are also classified as “mishaps that occur during prescribing, transcribing, dispensing, 
administering, adherence, or monitoring a drug. Examples of medication errors include misreading or 
miswriting a prescription [2]." 
Medical errors result in many preventable injuries and deaths; it is estimated that worldwide adverse drug events 
occur in between 4% to 16% of all hospital patients, with unsafe blood and medication error contributing 
significantly to patient harm [3]. According to Ndihokubwayo [3], 'patient safety' is “a concept that refers to 
processes or structures which, when applied, reduce the possibility of adverse events resulting from exposure to 
the health-care system across a range of diseases and procedures”. Achieving patient safety is a worldwide 
burden, particularly in Africa where the health system is poorly structured and there is not sufficient focus on 
patient safety [3]. In addition, there is poor health infrastructures that fail to address issues of appropriate 
medication use, quality and safety, as well as inadequate funding of patient safety programmes. As a result, in 
2008, the WHO   Regional Director for Africa listed ten actions that could improve patient safety in the Africa 
Region. The listed actions were as follows:  
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1. The development of national policy for patient safety;  
2.  Raising patient safety awareness amongst and stressing the importance of the concept;  
3.  Ensuring safe patient surgical management;  
4.  Minimizing healthcare-associated infections;   
5.  Ensuring adequate funding for patient safety activities and programme within the sub-region.  
6.  Improving knowledge on patient safety  
7.  Creating an enabling environment for learning in patient safety;  
8.  Re-orienting health systems to make patient safety an integral part of quality care;  
9.  Ensuring appropriate use, quality and safety of medicines; and  
10. Strengthening surveillance and capacity for research.  
Adequate patient knowledge of their dispensed medication as they exit health facilities holds a central place in 
the overall outcome of their treatment. Lack of patient knowledge of their dispensed medication is one of the 
factors responsible for medication errors associated with poor drug safety in patients [4].Therefore, the role of 
the health care professional in ensuring that patients acquire adequate knowledge about their dispensed drugs 
cannot be over emphasized because it can significantly enhance good compliance to treatment and also prevent 
medical errors. According to the WHO regional director for Africa (Dr Luis Sambo), 
“Every patient has the right to treatment using the safest technology available in health facilities. Therefore, all 
health care professionals and institutions have obligations to provide safe and quality health care and to avoid 
unintentional harm to patients [2].” 
Inadequate patient knowledge of their dispensed medication is a product of poor dispensing procedure that 
hinges on factors such as, transcribing, dispensing instruction and dispensing time. According to [5,6] patient 
knowledge is a prerequisite for compliance to prescribed medication. It has been suggested that poor adherence 
to treatment may be largely associated with improper dispensing procedure and inadequate labelling of 
medication [5]. Patient education of their medication by health care providers therefore, is most important as it 
forms an integral part of disease management particularly for patients with chronic illnesses. Adequate patient 
knowledge of their dispensed medication as they exit the health facility is critical in terms of the quality of 
information received during their interaction with both the attending physician and dispenser, contributing to 
patient compliance rate and therefore patient treatment outcome [7].Inadequate knowledge of dispensed 
medication by patients can be a patient drug safety issue and could result in some forms of preventable adverse 
drug events[4]. Hence, more research are needed to generate data that will enable countries like The Gambia and 
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other developing nations in Africa to find out more about the level of patient knowledge of their dispensed 
medication and how it can affect treatment outcome.  
Furthermore, adequate patients’ knowledge about their medication holds a central place in the level of 
adherence to their medications and to achieve this, dispensing time needs to be adequate [5,7]. There is currently 
no gold standard [9] for what may be considered adequate dispensing time. Achieving adequate dispensing 
times in health facilities in developing countries will continue to remain a challenge as a result of high disease 
burden, overcrowding of health facilities and fewer qualified health workers [10]. Multiple factors are 
responsible for overcrowded health facilities; these include factors such as fewer health facilities, high 
prevalence of infectious diseases, and poor treatment outcome resulting in early return to hospital [11]. The 
number of patients attending the pharmacy departments in health centres may directly affect the speed with 
which pharmacy technician dispenses drugs to patients. This can in return result in errors such as distributing the 
wrong drug to the patient, incorrect dosage instructions and wrong labeling. 
As discussed above, appropriate and adequate patient’s knowledge of the dispensed medication is most 
important for adherence and in the prevention of medication errors [7,12]. Hence it is important that this issue is 
addressed at national and international levels in order to ensure that it is well integrated into public health policy 
platform, especially for developing countries. This can only be achievable if adequate data can be made 
available to policy makers in developing countries where the concept of patient knowledge of their dispensed 
drug is still very new. The purpose of this study is to assess patients’ knowledge of their dispensed drugs and to 
determine potential factors that may influence their level of knowledge. Data generated from this study may 
help public health policy makers to improve patient drug safety services in low income countries. 
2. Review of Literature 
2.1. Predictors of patient level of knowledge of dispensed medication 
In many developing countries, the medication dispensing process can be inadequate ranging from inadequate 
labelling to insufficient medication information given by health workers to patients [13]. For labelling to be used 
as a tool to assess the dispensing procedure, the qualification of the dispenser is important; an unqualified health 
worker may be more prone to labelling drugs incorrectly when compared with a qualified person [5]. Boonstra 
et al[5] compared the quality of dispensed drug labelling from qualified pharmacy technicians to those of 
unqualified dispensers in a study of 2994 patients receiving dispensing drugs from pharmacies. They reported 
that family welfare educators and pharmacy technicians had higher labelling score (3.15 and 2.98 respectively) 
when compared with untrained staff with the lowest score of 2.60. Lebitsa et al[14] found that only 11% and 
21% of drugs dispensed at clinics and health posts respectively in Botswana were adequately labeled.  In 
addition, only 56% of patients at clinic and 57% of patients from health posts were given sufficient information 
about their drugs.  
2.2. Levels of patient knowledge  
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[15] reported that in Nepal, 81% of patients had correct knowledge of the use of their prescribed drugs. 
Appropriate labelling (by four B. Pharm students), however, was1.4%. Hence, [15] demonstrated that 
medication labelling is very poor in Nepal. Percentage of adequate labelling found in other countries are equally 
low, examples include results from India 18.5% [16] and Cambodia 0%[17]. In Nepal, [15] found patients’ 
knowledge to be 81% when using the WHO patient care indicator. Their results  are comparable to other similar 
work, such as that  of [18] in Burkina Faso where they found patient knowledge to be at 68%, and [5] in 
Botswana where patients’ knowledge were found to be at 83%. [5] reported that 83% of patients recalled 
correctly, the dosage of theirmedication, 44% were able to recall the correct duration of treatment, whilst 31% 
of patients recalled the treatment name correctly. [5] controlled for observer bias when they stated that “In order 
to reduce observer bias, the health facilities were not informed about the survey and schedule of the team. The 
lead nurse at the health facility informed the patients in the waiting room about the survey in general terms, 
eliciting their consent to participate”.  
[18] in Burkina Faso reported that only 33% of patients were provided with adequate information on dispensed 
drugs and 68% of patients were able to recall their drug dosage shortly after dispensing.  
[5] assessed the quality of prescribing and dispensing through the use of labelling and knowledge score. They 
assessed the quality of drug labelling by calculating labelling scores using the following attributes: name of 
patient and drug name, strength, dosage and volume. Incorrect or no labelling score (for each attribute) =0 and 1 
for correct labelling of each attribute.  Hence the maximum score=5 and the minimum score= 0. Similarly, the 
quality of patient knowledge was assessed by calculating the knowledge score obtained immediately after 
dispensing from the patient recall of drug name, drug dosage , duration of treatment and reason for 
prescription(incorrect recall for each attribute=0, correct recall of each attribute=1.  Hence maximum score=4 
and minimum score =0). [5] concluded that "The labelling score is a useful indicator of the quality of 
dispensing, and the knowledge score of both the quality of prescribing and of dispensing".  
The patient care indicators developed by WHO were meant to address key aspects of what patients experience at 
health facilities, and how well they have been prepared to handle the medication they have been prescribed and 
dispensed. It is important that patient for whom drugs are prescribed should, at a minimum, receive well-labeled 
medications, and should understand how to take each drug, the purpose of the drug, duration of treatment and 
possible side-effects [19]. Husayn and David [20] reported that patient ability to recall the name, dosage, 
frequency of administration and reason for drug being prescribed immediately after dispensing was poor in a 
hospital that provided care for elderly patients.  The author used the mental test score to enhance the reliability 
of the study, but they failed to state clearly what basis certain patients were excluded from the study. [8] 
assessed patient knowledge of prescribed drugs in fifty patients attending a hypertension clinic and in 129 
elderly patients on admission to and on discharge from (n = 100) an acute elderly patient assessment unit. 
The results show that 88% of outpatients, 40% of elderly admissions, and 41% of elderly discharges knew the 
indications for their therapy; whilst only 40% of outpatients, 8% of elderly admissions and 12% of elderly 
discharges could name their medications. McCormack et al[8] also assessed the ability of doctors, nurses, young 
and elderly patients to spot the difference between commonly prescribed white tablets. Errors made by the 
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doctors were on 25% of occasions, nurses on 40% of occasions and patients on 61% of occasions, while young 
patients made errors 67% of the time and elderly patients 55% of the time. Based on these findings, they 
concluded that the results indicated that inpatients and outpatients, young as well as elderly have poor 
knowledge of their medications. Though patient knowledge of their dispensed drug dosage remains consistently 
higher in most studies 81% in Nepal [15]; 68% in Burkina Faso[18]; 83% in Botswana [5]; 80.8% in India [16]; 
76% in Ghana [21], their ability to recall duration of treatment and purpose of dispensed drugs, however, were 
rather limited. Kiyingi [22] reported that patients had good knowledge of the dosage of their medications and 
how often to take   these medications. They found, however, that patients were less knowledgeable about the 
timing of the medication and the total duration of the course of treatment. They also reported that patients had 
poor knowledge of the intended actions of the drugs and possible side-effects of the prescribed drugs. According 
to Kiyingi[22], 67% of the patients were literate; however, no correlation was found between literacy and 
knowledge of their drug regimens. 
2.3. Dispensingtime 
The mean dispensing time in most studies was short, ranging from 13 seconds in Nigeria [19] to 3.1 minutes in 
India [23]. Though there is no known gold standard for mean dispensing time, the WHO database for mean 
dispensing time is still rather limited. However, the data on medication dispensing time from different countries 
are increasing as more data are emerging from middle and low income countries (Table 1): 
Table 1 Medication dispensing time from countries around the world 
Country  Average dispensing time Reference  
Botswana 25 seconds 5 
Nigeria  13 seconds 19 
Tanzania  39.9 seconds 10 
Cameroon  1.1 minutes 24 
Saudi Arabia 30.1 seconds 25 
Bangladesh  23 seconds 26 
India  3.1minutes 23 
Ghana  125 seconds 21 
Nepal  86 seconds 27 
China 16 seconds 27 
Ethiopia  130.2 seconds 28 
Malawi  58.4 seconds 29 
From studies reported above (Table1), medication dispensing time in countries like Nigeria, Botswana, Saudi 
Arabia, China and Bangladesh are low (confounding factors such as language of communication and number of 
drugs on prescription sheet not withstanding) when compared with reports from countries like Cameroon, India , 
Ghana and Tanzania with much higher dispensing time. One of the limitations of studies that reported 
medication dispensing time is that none has so far suggested what should be the gold standard for dispensing 
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time [9].  [5] however, consider their dispensing time of 25 seconds as too short to allow for optimal dispensing 
information to the patient. In addition, they suggested that high values of dispensing time do not give much 
information, but low values may indicate a problem in the dispensing process. However, the cut off point for 
low dispensing time is what they failed to establish. The implication of this is that, to date, conclusion on what is 
'short dispensing' time cannot be drawn.  
[5] suggested that if dispensing time is increased, patients may receive adequate knowledge about their drugs 
which may help to improve their adherence to treatment. [26] in a study conducted in Bangladesh reported that 
dispensing time of 23 seconds and patient knowledge of their drug dosage of 55% is poor.  The quality of 
dispensing instruction is equally very important, meaning that increasing dispensing time alone may not always 
result in improved patient knowledge of their dispensed drugs. Countries with short dispensing time are more 
likely to have patient population with poor knowledge of dispensed drug and possibly poor compliance to 
treatment [26]. WHO Regional Office for Western Pacific [27] stated that "Studies and publications from many 
developing countries indicate that both average consulting and dispensing times are far too short to lead to 
proper diagnoses and delivery of relevant information to patients that will ensure appropriate usage of 
medicines". 
2.4. Present study 
Overall patient knowledge of dispensed drugs in Gambia is not known. This study is of public health importance 
as it may highlight the need for greater attention on patient education for prescribed drugs in order to facilitate 
adherence. To a large extent it is anticipated that this study will generate data that would contribute to the 
improvement of the entire country pharmacy policy with regards to patient knowledge of their dispensed drug 
and its implication for patient drug safety.  
The aim of the study is to assess patients’ knowledge of their dispensed drugs and the relationships between that 
knowledge and patient characteristics. 
. The main objectives are: 
1.  To explore the levels of patient knowledge in terms of dosage, duration of treatment and 
purpose of their prescribed medication immediately after dispensing by the pharmacist. 
2.  Examine the mean dispensing time at the Basse Health Centre Pharmacy (Basse Health 
Centre is a main referral centre for the region). 
3.  Explore the effect of other factors (including age, sex, patient literacy level, number of drugs 
dispensed, and mean dispensing time)on level of patient knowledge. 
2.5. Research Questions 
Is patient knowledge of their prescribed drugs associated with factors (like patient characteristics and dispensing 
time) in the health care setting?  
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3. Methods 
3.1. Study design: This is a cross-sectional survey using a modified version of the WHO standard 
Questionnaire19 to collect data on patient recall of drug dosage, duration of treatment and purpose of dispensed 
medication, in order to determine their overall patient knowledge of their dispensed medication in rural Gambia.  
A closed-ended and structured questionnaire was used to interview the participants on their knowledge of 
dispensed medications.   
The questionnaire was closed-ended and structured to ensure consistency in the range of answers from the 
patients and for ease of analysis. This is considered best for this study because it minimizes interviewer bias that 
is more common with open questions.30 
3.2. Setting: This study was conducted at the out-patient pharmacy department of Basse Major Health Centre, 
Upper River Region (URR), The Gambia. Basse Health Centre is a major health centre serving as a first level 
referral health facility for eight minor health centres. The population of URR is about 183,000 people. The 
Health Centre attends to approximately 43,392 adult patients per year, with overall staff strength of 89 
(including doctors, nurses, and other paramedical staff) 
3.3. Sample size: Sample size was based on the average number of adult participants presenting to the pharmacy 
per month (3,616 participants) (Obtained from Basse Health Centre Records). Patients’ information for a 3-
month period (September 2010 to November 2010) were collected giving a total patient size of 10,848 for this 
time period. Estimates based on results from a previous study carried out in Burkina Faso (a developing 
country) where Krauseet al18 found that 68% of participants were able to recall drug dosage. Assuming a level 
of confidence at 95% and an accepted error of 5%, the sample size required for this study was determined to be 
335 participants. Sample size was calculated using the equation:  
n= (1.96²)*pq/(d2), where p=0.68 (percentage of participants able to recall drug dosage), q=1-p and d=0.05 
(margin of error). 
3.4. Ethical Approval  
Ethical approval was given by the joint Gambia Government/Medical Research Council Scientific Coordinating 
Committee and the University of Liverpool Ethics Committee. The Regional Health Team that oversees Basse 
Health Centre approved the conduct of this study using the centre. Verbal informed consent was obtained from 
all eligible patients, each giving unique enrollment number. Patients’ names were not collected to ensure 
anonymity and confidentiality. Verbal informed consent approach was chosen because the study does not 
require any invasive procedure as seen in experimental trials. 
3.5. Participants 
Patients at the out-patient department were approached by the project Field Assistant soon after they are out of 
the consulting room and invited to participate in the study following brief introduction of the research project to 
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them. As part of the introduction, potential participants were informed that there was a project going on at the 
pharmacy department focused on interviewing them about their dispensed medication and that their participation 
was voluntary. In addition, the potential participants were also informed that there was a study nurse stationed 
near the pharmacy who would   ask them some questions. The field worker issued eligibility screening paper to 
those interested and directed them to the second field assistant who immediately determine the dispensing time 
and ushered the patient to the study nurse for the interview using the questionnaire following a thorough 
informed consent process. A total of 338 patients were interviewed. One patient refused participation on 
grounds that she is already participating in another research study. One questionnaire was rejected during data 
cleaning process because it was incomplete.  
336 patients (males and females) aged 18 years and over, resident in URR of The Gambia who gave informed 
consent participated in this study. The study however, excluded patients less than 18 years and those who failed 
to give consent. Also excluded are psychiatric patients presenting with prescription sheet with diagnosis such as 
schizophrenia, mania, depressive illness or psychosis. Patients whose prescription drugs were not available at 
the pharmacy were also excluded from the study (i.e. those that do not have any of their prescribed drugs 
dispensed because the drugs are not available and are asked to go to outside patent medicine store to make 
purchase). 
3.6. Procedure 
Dispensing time was recorded (in seconds) by a trained field worker using a stop-watch for each patient (taken 
from the time the patient hands their prescription to the pharmacist to the time the last drugs are handed over to 
the patient). The field worker stood outside the pharmacy at a distance where s/he could have a clear view of the 
patient interaction with the pharmacist (a distance close enough to hear the content of the dispensing instruction) 
but away from the direct view of the dispenser while recording the dispensing time. A slip showing dispensing 
time and all the eligibility criteria were given to each patient as they make their way from the dispensing 
counter. Those who were eligible but had none of their drugs dispensed due to unavailability were excluded 
from further consenting and interview. Participants who fitted the eligibility criteria and provided consent were 
interviewed consecutively using a modified version of the standard questionnaire developed by WHO/DAP[19]. 
The questionnaire was structured and closed-ended to ensure consistency in the answers as well as ease of 
analysis. It was pilot tested on three patients for face validity. Interviews were conducted by trained nurses 
immediately after dispensing in the language that the participants can understand. Patient responses were 
assessed based on their knowledge of dosage, duration of treatment and purpose for each prescribed drug. 
Patient responses were scored as ‘1’ for any correct answer ‘0’ for an incorrect response / not sure. On the 
questionnaire patient’s study number, age group, sex, village code, level of education and list of all medications 
were included. The study nurse listed all prescribed drugs in a space provided at the end of the questionnaire for 
the purpose of determining the five most prescribed drugs at Basse Health Centre at the time of this study. 
Patient name and address were not captured on the questionnaire to maintain confidentiality.Verbal Informed 
consent was obtained from each participant (18 years and above) prior to taking part in the study. Each 
participant was given a copy of the Arabic version of the information sheet tailored to meet the needs of each of 
the three main local languages namely Mandinka, Fula and Sarahuleh. These Arabic-based local language 
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translated information sheets were back translated prior to the start of the project. Participants categorized as 
having incorrect knowledge of the drug dosage, duration of treatment and purpose of prescribed drugs were 
taken through a process of detailed explanation by a trained nurse, who used a marker pen with bold writing on 
the dispensing bag to re-emphasize the dispensing details if the initial one was unclear.  
3.7. Dataanalysis 
Patient characteristics were summarized using descriptive statistics such as means and medians (including 
ranges) and frequencies and percentages as appropriate. Level of knowledge was determined by a total score 
(range of ‘0’ to ‘3’) for each drug based on patient’s knowledge of dosage, duration of treatment and purpose of 
prescribed drug. Patient survey answers of ‘not sure’ was considered equivalent to ‘no’ or ‘0’. For analysis, 
outcome of ‘good’ (score of 2-3) versus ‘poor’ (score of 0-1) level of knowledge was used. Uni- and 
multivariate logistic regression was used to investigate potential predictors (including age, sex, patient literacy 
level (levels 1 to 5), number of drugs taken and mean dispensing time) of outcome (level of knowledge). The 
main outcome variable used for the logistics regression analysis was the total score coded for each drug as 
1(good knowledge) and 0(poor knowledge). This was made possible because the questionnaire was designed to 
capture responses on patient knowledge of drug dosage, duration of treatment and purpose of drugs coded as 
1(for any correct response ) and ‘0’ (for incorrect response). Predictor variables used in the regression analysis 
include patients age, sex and level of education. Results were presented as crude and adjusted odds ratios 
(including 95% confidence intervals), with Level of significance set at p <0.05. Analysis was performed using 
SPSS version 19.0. 
4. Results 
4.1. Patientcharacteristics 
Of the 336 patients interviewed   just over half were between the ages of 18 to 30 years n=180(53%). Gender 
distribution shows 228(67.9%) were females and 103(30.7%) males, (5(1.4%) missing values). Overall, 
135(40.2%) of the patients had no education, 128 (38.4%) had informal (quranic- non English) level of 
education, 23(6.8%) primary level education and 39(11.6%) of patients had secondary level of education. Only 
8 (2.4%) of the study patients had post-secondary education (Table 2). Nearly 1% of the data 3 (0.9%) were 
missing for education (see table 2). 
 
Table 2. Demographic characteristics of participants. 
 
      Characteristics    Participants (%) n=336 
Age group 
18-30 
31-43 
44-56 
57-69 
>70 
 
 
180(53.6%) 
64(19.0%) 
47(14.0%) 
29(8.6%) 
16(4.8%) 
Gender (n=331)  
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Male   
Female 
103(31.1%) 
228(68.9%) 
Years of formal education(n=333) 
- Post-secondary   
 
- Secondary school     
 
- Primary school  
 
- Informal(quranic)    
 
- None                                                                           
 
8(2.4%) 
 
39(11.7%) 
 
23(6.9%) 
 
128(38.4%) 
 
135(40.5%)
 
 
 
 
 
Table 3. Patient knowledge of dispensed medication 
 
(Total number of drug prescribed for 336 patients= 571) 
Patient Knowledge         Number prescribed Drugs (%) 
 
Dosage (n=571) 
Correct recall (1)  
Incorrect recall(0) 
Duration of treatment (n=568) 
Correct recall (1) 
Incorrect recall(0)  
Purpose of treatment(n=568) 
Correct recall (1)  
Incorrect recall(0) 
Overall knowledge(n=568)               
Good(1) 
Poor(0)          
 
 
345(60.4%)   
226(39.6%) 
 
31(5.4%) 
540(94.6%) 
 
98(17.2%) 
473(82.8%) 
 
92(16.1%) 
479(83.9%) 
Most prescribed drugs(n=571) 
- Analgesic 
- Antibiotics 
- Anti-hypertensive 
- Haematinics (oral iron) 
- Anti-malaria 
- All others( missing 
datainclusive) 
 
257(45.0%)                                                                       
137(24.0%)                                                         
81(14.2%) 
43((7.5%) 
13(2.3%) 
40(7.0%) 
 
4.2. Dosage  
Of the 571 responses from patient recall of their drug dosage, 344 (60.6%) recalled correctly for the dosage of 
their prescribed medication and 224(39.4%) gave incorrect response (figure 1.0).  
4.3.Duration of treatment 
There were 571 patient responses on their knowledge of the duration of treatment, but only 31(5.4%) could 
recall duration of treatment correctly, while 540(94.6%) responses were incorrect (figure 2.0). 
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Figure 1 Patient knowledge of dispensed drug dosage 
 
 
Figure 2 Patient knowledge of duration of treatment 
 
4.4. Purpose of treatment 
Of the 571 patient responses on the purpose for which medication were prescribed, 98(17.2%) could recall 
correctly the purpose of their dispensed drugs, while 473(82.8%) response were incorrect (figure 3.0). 
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Figure 3 Patient Knowledge of purpose of treatment 
4.5. Overall patient knowledge of their dispensed medication 
Overall, only 92(16.1%) of patient had the predefined “good” levels of knowledge, while 479(83.9%) which 
constitute the vast majority of patient had “poor” knowledge of their dispensed drug in rural Gambia (Figure 
4.0) 
 
Figure 4 Overall patient knowledge of dispensed drug in rural Gambia 
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4.6. Mean score of the overall patient knowledge 
The minimum score per dispensed drug would be 0 if all three responses for dosage, duration of treatment and 
purpose of treatment were wrong and the maximum score if all responses were correct is 3. The overall patient 
knowledge was defined as ‘good’ (score of 2 to 3) versus ‘poor’ (score of 0 or 1). Of the 336 patients, 
265(78.9%) scored 0, 55 patients (16.4%) scored 1.0, 11 patients scored 2.0 and 5 patients scored 3.0. The mean 
score for overall patient knowledge of their dispensed medication is 0.27(SD = 0.596). 
4.7. Dispensing time 
The mean dispensing time at the Basse Major Health Centre pharmacy is 36.61 seconds (n=335) SD=15.837 
The independent t-test for patient medication dispensing time in seconds and overall patient knowledge 
categorized as 'good' and 'poor' is 1.486(95% CI -2.010-14.20), p= 0.138. This result shows that dispensing time 
is not significantly associated with patient knowledge (p>0.05). 
4.8. Predictors of patient level of knowledge 
The variables age, sex and level of education were used as predictors for the dependent variable level of 
knowledge. The results are presented in Table 4. 
Table 4 shows that the overall crude odds ratios for age, sex and education. The results were not statistically 
significant as all p-values are greater than 0.05, and hence all were poor predictors of patient knowledge based 
on the crude OR. 
4.8.1. Age  
The crude odds ratio for age group with independently significant p-value was obtained for age group 44-56( 
[cOR 0.31, (95%CI 0.11-0.90,P=0.03), while adjusted odds ratio (aOR) for the same age group was 0.26, 
(95%CI 0.09-0.78,P=0.02)](Table 5.0).The adjusted OR for patient age group 18-30 is statistically 
significant(p=0.03). cOR and aOR for the other age groups were not statistically significant (p>0.05) (Tables 4.0 
& 5.0). These results suggest that patient within 44-56 age bracket are better predictor of patient knowledge of 
their dispensed medication, the overall p-value for the cOR notwithstanding. However, the adjusted odds ratio 
for age as a predictor variable is statistically significant (p= 0.02) which suggest that age is a good predictor of 
patient knowledge of their dispensed medication. 
4.8.2. Education  
 Primary school level of education [cOR 0.29, (95%CI 0.10-0.83,p=0.02) and ,aOR 0.15, (95%CI 0.05-
0.47,P=0.001)](Tables 4.0 & 5.0 ). This suggests that primary level education is a predictor of patient 
knowledge. The adjusted odds ratio for education on a general note is statistically significant with overall p-
value = 0.01.   
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4.8.3. Gender  
The crude and adjusted odds ratios for sex were 0.71(0.44-1.13), p=0.15 and 0.61(0.36-1.03), p=0.06 
respectively. With p-values greater than 0.05, sex is not a predictor of patient knowledge. Overall p-values for 
gender as one of the predictor variables however suggests that gender is not a predictor of patient knowledge 
(see table 4 & 5). 
4.9. Most prescribed drugs 
The five most prescribed classes of drugs include:Analgesics 257(45.6%), Antibiotics 137(24.3%), Anti-
hypertensive 81(14.4%), Haematinics (oral iron) 43(7.6) and Anti-malaria 13(2.3%). All other medications 
equal 40(7.0%). This result shows that analgesics constitute the most prescribed medication at the Basse health 
centre.  
4.10. Average number of prescribed drugs 
The average number of prescribed drugs (irrespective of generic name) per patient interviewed was 1.69 (min. 
=1, max.4), (SD= 0.800).  This may suggest that polypharmacy is less likely at the Basse health centre. 
Table 4 Crude odds ratio for predictor of main outcome (good versus poor patient 
knowledge) 
 
Parameter                           Reference 
category  
Crudeodds 
ratio(cOR), 
95%CI                      
p-value Overall  
p-value per 
predictor 
variable 
Age group 
18-30 
31-43 
44-56 
57-69 
>70 
 
18-30 
 
 
0.58(0.31-1.07) 
0.69(0.36-1.32) 
0.31(0.11-0.90) 
0.45(0.13-1.54) 
NA 
 
0.08 
0.26 
0.03 
0.20 
 
 
0.09 
 
 
Gender 
Male                                                        
Female                                       
 
Male
 
0.71(0.44-1.13) 
 
 
0.15 
 
 
0.15 
 Education     
None 
Informal 
Primary 
Secondary 
Post-secondary 
 
None  
 
 
0.65(0.39-1.06) 
0.79(0.33-1.89) 
0.29(0.10-0.83) 
0.99(0.20-4.81) 
NA 
 
0.09 
0.60 
0.02 
0.99 
 
 
 
0.13 
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5. Discussions 
5.1. Level of knowledge of dispensed drugs  
The results of this study indicate that the majority of patient’s responses 479(83.9%) were categorized as having 
“poor” knowledge of dispensed drugs. The participants, however, had better knowledge of their drug dosage 
345(60.4%) when compared to the knowledge about duration of treatment 31(5.4%) and purpose of dispensed 
drugs 98(17.2%). These results could be due to the labelling of the dispensing bag. More commonly seen is the 
hand written instruction on the medicine bag on how the medication should be taken as prescribed by the 
attending physician. Such level of labelling helps some patient to recall their medication dosage, hence the 
higher recall rate for dosage when compared with recall of duration of treatment and purpose of dispensed 
drugs. The latter two are entirely based on the quality of dispensing instruction and other patient’s 
characteristics such as age, sex, number of prescribed drugs and level of education. 
Patient recall of dispensed drug dosage of 60.4% is quite low when compared with similar work done in recent 
times, some of which include studies by [15] in Nepal where 81% of patient correctly recalled drug dosage, [5] 
in Botswana 83%, [18] in Burkina Faso 68% and Chedi, Abdu-Aguye and Kwanashie [31] in six hospital in the 
Northern Nigeria city of Kano where 80-95% of patients were able to recall their drug dosage correctly.  
Table 5  Adjusted odds ratio for predictor of main outcome (good versus 
poor patient knowledge) 
 
Parameter                           Reference 
category  
Adjusted odds 
ratio(aOR) 
p-
value 
 
Overall 
 p-value per 
predictor 
variable 
Age group 
18-30 
31-43 
44-56 
57-69 
>70 
 
18-30 
 
 
0.48(0.25-0.90) 
0.54(0.28-1.07) 
0.26(0.09-0.78) 
0.31(0.09-1.07) 
NA 
 
0.03 
0.08 
0.02 
0.07 
 
 
 
0.02 
Gender 
Male                                                        
Female                                       
 
Male
 
0.61(0.36-1.03) 
 
0.06 
 
0.06 
 Education     
 
None 
Informal 
Primary 
Secondary 
 Post secondary                          
 
 
None 
 
 
 
0.51(0.30-0.86) 
0.53(0.21-1.32) 
0.15(0.05-0.47) 
0.87(0.16-4.78) 
NA 
 
 
0.01 
0.17 
0.00 
0.87 
 
 
 
0.01 
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The poor knowledge found in the current study is a cause for concern as according to Kabira et al,[32] poor 
compliance is especially common when patients have poor knowledge, understanding, and perception of their 
treatment. Therefore this is the main reason why patients ought to be at their best in terms of understanding the 
details of medication instructions given by the dispenser. 
The overall mean dispensing time for rural Gambia is short (37 seconds), a result similar to other studies which 
suggested that the mean dispensing time in most studies was short, ranging from 13 seconds in Nigeria [19] to 
3.1 minutes in India [23]. [5] suggested that if dispensing time is increased, then patients may receive ample 
knowledge which may help to improve their adherence to treatment. Though adequate dispensing time has 
direct bearing with adequate patient knowledge of their dispensed medication, the quality of instruction from a 
well qualified pharmacist to the patient is equally important and must not be neglected. Dispensing time is a 
good indicator of the speed with which pharmacy technician attend to patients and in situation where it is short, 
patient are likely to leave the pharmacy with inadequate information about their drugs with a tendency towards 
poor compliance to treatment. According to [26] countries with short dispensing time are more likely to have 
patient population with poor knowledge of dispensed drug and possibly poor compliance to treatment. The 
method of dispensing time measurement used in this study is the same as used in other similar studies [5,26]. 
This approach is however; open to observer bias more so that the method cannot be entirely hidden from the 
dispenser who will be tempted to modify his or her behavior in the dispensing process. 
5.2. Predictors of dispensed drug knowledge 
The crude and adjusted odds ratios for sex were 0.71(0.44-1.13), p=0.15 and 0.61(0.36-1.03), p=0.06 
respectively. With p-values greater than 0.05, gender is not a predictor of patient knowledge.  
Patients’ level of education and age are good predictors of patient knowledge of dispensed medication (p=0.01 
aOR for education and p=0.02 aOR for patient age (Table 5.0). Patients within the age 44-56([cOR 0.31, 
(95%CI 0.11-0.90, P=0.03), adjusted odds (aOR) ratio for the same age group was 0.26, (95%CI 0.09-0.78, 
P=0.02)] (Table 5.0) are good predictor of patient knowledge. Patients within age group 18-30 are also good 
predictors of patient knowledge of dispensed medication (aOR 0.48, 95% CI 0.25-0.90, p=0.03). These results 
suggest that young and middle age brackets are good predictor of patient knowledge of dispensed medication.  
The result shows that patient educational level is a good predictor of patient knowledge (overall p=0.01) (Table 
5.0). Of all the levels of education, patient with no education and those with primary school level of education 
individually appear to be good predictors of patient knowledge compared to those with higher levels of 
education. Precisely, majority of the study participants have no formal education (none and informal–quranic 
education, 40.5% and 38.4% respectively). That is, about 78.9% of the participants had no formal education 
while the remaining 21.1% had some form of formal education. What this outcome revealed is that the study 
was conducted in a setting where the vast majority of people are uneducated and that formal level of education 
is not an absolute indicator of good patient knowledge of dispensed medication. However, it has been reported 
thatilliterate people are at the risk of inappropriate drug use,[33]a result that is contrary to findings in 
the present study where patients with no education were found to be good predictor of patient knowledge of 
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dispensed medication(p<0.05). In a similar study by Kiyingi [22], 67% of the patients were literate; but, no 
correlation was found between literacy and knowledge of their drug regimens, which goes further to buttress the 
fact that educational level is not a good predictor of patient knowledge as discovered in the present study. In 
such setting where most patients had no formal education, it is therefore important to place more emphasis on 
the quality of dispensing instruction, relying more on the use of pictorial materials and clearly written 
instruction on the dispensing bags. In places where the vast majority of patients have no formal education as 
observed in this current study, ample dispensing time is required to ensure that the patient is well educated about 
his/her medication, though this will be a challenging goal for health facilities in developing countries where 
pharmacy departments are almost always  crowded with  patient each day. Therefore, in The Gambia, focus of 
future interventions to minimize dispensing error should be on quality of dispensing instruction. 
In as much as dispensing instruction is very important as patients exit the health facility, the role of the 
prescriber cannot be over looked as they constitute the group of health care workers who tend to spend more 
time with the patient than the pharmacy technician. One of the roles of the prescriber is to educate patients about 
their conditions including name, duration, purpose and side effect of all medication. Studies have shown that the 
most frequently cited provider of medication information to patients were physicians [34,35]. This again is not 
common in most health facilities in developing countries where consultation time is equally short, mostly as a 
result of high patient turn over compelling the few available qualified health workers to work at fast rate, hence 
inadequate time to educate the patients as required, giving room to more medication dispensing errors [36]. 
Overall, the dispensed medication information patients exit the health facility should not be that given by the 
pharmacy technician alone, but should be the product of all medication information from the prescriber in the 
consulting room and the dispenser at the pharmacy. 
Other important factors that may influence the level of patient knowledge of their dispensed drugs that are often 
over looked include: 
1. Level of training of the dispenser 
2. Number of staff on duty at the health facility pharmacy 
3. Language barrier  
Trained and experienced dispensers have been reported to pass across higher quality medication information to 
patients when compared to those who are untrained. According to  [5], “only trained dispensing staff provided 
satisfactory quality of drug labelling and imparted the patients with satisfactory level of knowledge of their 
dispensed medication when compared with untrained staff as demonstrated by the higher mean knowledge 
scores.” The author therefore stated that “we believe that the level of training of prescribers is one of the main 
determinants of patient knowledge of drugs.” In the present study, whether the dispensers were trained or 
untrained was not recorded. 
In many developing countries, shortage of qualified health workers is fast becoming a common phenomenon as 
a result of brain drain [37] and qualified pharmacist who should be directly responsible for the training of 
dispensers are no exception to this serious global problem. Between 23 to 28% of international medical graduate 
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migrates to The United States, United Kingdom, Canada or Australia. It is estimated that between 40 to75 
percent of international medical graduates working in these countries are from lower-income/developing 
countries[38]. To overcome this challenge, low income countries will need to improve the remuneration of their 
health care professionals so as to retain them since they are largely responsible for the training of other 
medical/paramedical staff. The importance of having adequate number of trained dispensers in health facilities 
of low income countries cannot be over emphasized, as this has direct bearing on the quality of dispensing 
instructions that patients are expected to go home with. The more the number of trained dispensers working in 
the pharmacy simultaneously, the fewer the number of patient to be attended to by each dispenser and the more 
time he or she is likely to spend with each patient. Language barrier is another factor that is often taken for 
granted when addressing the quality of dispensing instruction in a very busy pharmacy, particularly in settings 
where language of communication are many and the pharmacy technician has mastery of only few. The Gambia, 
like any other developing country in Africa is faced with over burdened health facilities with very busy and 
overcrowded pharmacy, enough to influence the speed with which patients are attended to. It suffices to state 
that, a busy pharmacy technician with a crowd of patients to dispense drugs runs the risk of error in the 
dispensing process. Some of the errors may include wrong labelling of drugs, dispensing of wrong drug, 
inadequate drug administration instruction and poor information on drug side effect. These are the kind of errors 
in dispensing procedure that could contribute significantly to poor compliance. Though beyond the scope of this 
study, but worth mentioning is the concept of patient safety. Our findings of poor patient recall of dosage, 
duration of treatment and purpose of dispensed drug may result in poor adherence to treatment, a very important 
patient safety issue. 
The recent call by the WHO regional director for Africa on all Africa nations to give priority to patient safety 
cannot be over emphasized as this is a strong reflection of the state of patient safety in the region when 
compared with what is obtainable in industrialized countries. Focus on patient education on how to minimize 
medication error is still grossly inadequate in the African region. In the USA for instance, though medication 
error is still problematic, tremendous advances has been achieved in patient education about their medication as 
shown in the following excerpt from the centre for disease control : 
“Medicine cures infectious diseases, prevent problems from chronic diseases, and ease pain. But medicines can 
also cause harmful reactions if not used correctly. Errors can happen in the hospital, at the doctor’s office, at 
the pharmacy, or at home [39]. 
Patient education at the level shown in the above excerpt can only be achieved in settings where patient 
consultation and dispensing time is adequate allowing patient the opportunity to ask important questions about 
their medication before leaving the health facility. Adequate patient education of their dispensed medication in 
developing country where dispensing time is short is still far-fetched, as more patient are harmed following 
medication error, hence the need for more national and international focus on patient safety [40]. 
5.3. Test of association 
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The result from the test of association suggest that there is association between patient knowledge of dispensed 
medication and the number of prescribed drugs (Fisher’s exact test 24.703, p= 0.001). There is also association 
between gender and patient knowledge (Fisher’s exact test 10.411, p=0.037). On the other hand, patient level of 
education and age group did not show any association with patient knowledge of dispensed medication 
(p>0.05). These results suggest that age and patient educational level are not good determinants of how well a 
patient understands the information they were given during the dispensing process.  
5.4. Most prescribed drugs 
The top three most prescribed drugs at Basse Health Centre include:  analgesic, antibiotics and anti-
hypertensive. This may be a reflection of the disease burden at the time of survey, as excessive use of 
analgesics, antibiotic and anti-hypertensive could mean that they are many cases requiring pain relieving 
remedies, infectious diseases and hypertension respectively in the community.  Of all prescription encountered 
in this study, 24.3% were antibiotics, second only to analgesics which accounted for 45.6%. This result is 
similar to that in a study in Nigeria where it was reported that the most prescribed drug was analgesic followed 
closely by antibiotics prescribed for about a third of the patients[41]. This may be as a result of high rate of 
infectious diseases. 
5.5. Average number of prescribed drugs 
The average number of prescribed drugs (irrespective of generic name) per patient interviewed was 1.69 (min. 
=1, max.4), (SD= 0.800). This result suggests that polypharmacy is not a major problem at the health centre 
where the average number of prescribed medications is less than 2 when compared to a report from a study in 
Western Nigeria where the average number of prescribed drugs was 2.987±1.470[42]. The two common 
definitions of polypharmacy are: (1) a medication that is not matching a diagnosis and (2) That which emphasis 
is placed on a numeric value of 6 or more medications as constituting polypharmacy, the former being the most 
common definition[43]. 
5.6. Strength and limitations 
One limitation of this study was the presence of the observer which could result in pharmacy technicians’ 
behavior modification. This was minimized by ensuring that the pharmacy technicians are not aware of the aims 
and objectives of the study. Observer bias was further minimized by ensuring that the dispensing time and other 
activities of the research team were given some degree of privacy from the direct view of the dispensing 
pharmacy team. Minimal contact between the research team and the health centre pharmacy team as well as 
between patients already interviewed and the pharmacy team was encouraged throughout the study 
period.Another limitation of the study was in the area of quality of dispensing procedures, particularly the 
quality of dispensing instruction from the physician and the pharmacy technicians. The final information 
patients exit the pharmacy department should be a product of all medication education information from the 
physician’s office and that from the pharmacist. This study would have been more robust if this aspect was 
explored. The exact level of training and experience of the pharmacy technician at the Basse Health Centre was 
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not examined. The pharmacy staff turn-over during the survey was also not determined, even though it was 
known prior to the study that the pharmacy department had trained technicians that work regularly. No new or 
less qualified staff was posted to the department during the survey. This notwithstanding, it would have been 
more robust to document periodically the technicians that were on duty all through the period of the survey to 
safeguard against unexpected posting. The main strength of the study was that it was well focused on 
establishing the level of information patient exit the health centre with. As an exit interview, it gives an overall 
assessment of the health facility performance in patient education and safety.It is possible to carry out this study 
using the interpretative approaches through focus group discussion, but this is highly limited as it is only able to 
project the patient world view about the dispensing process, but unable to give objective and quantifiable 
information that can be used for policy change, and planning of health systems for better patient education in 
relation to the population. The strength and limitation of this study is fairly similar to that of Boonstra et al[5] in 
Botswana, in which they stated that observer bias was a major limitation they tried to circumvent by 
unscheduled visit to study sites and non-interference by the research team on the consulting and dispensing 
procedures. However, their study had more strength because they went further to investigate the quality of 
dispensing process. 
5.7. Conclusion  
The overall patient knowledge of their dispensed drugs in rural Gambia is very poor and this has implications 
for treatment compliance and outcome as well as cost in a resource poor setting.  Patients’ age and level of 
education are good predictors of patient knowledge of their dispensed medications in rural Gambia.  The 
dispensed medication information patients exit the health facility should not be exclusively reserved for the 
pharmacy technician alone; it should rather be the product of all medication information from the prescriber in 
the consulting room and the dispenser at the pharmacy. 
5.8. Recommendations for practice 
Dispensers need to spend more time with patient to ensure that the patients are well educated about their 
medication before leaving the pharmacy. The very poor patient knowledge of the purpose and duration of 
dispensed medication in this study calls for more patient education, and ample time to do so is highly 
recommended. The information patient exit the pharmacy should be the product of information from the 
prescriber and the dispensers as this may improve the quality of information the patients take home for better 
adherence to treatment. The number of trained dispensers should be increased for better patient-dispenser 
interaction. The use of pictorial tools will further improve patient ability to recall the dosage of their dispensed 
medication. This is of utmost importance in communities where the vast majority of patients lack formal 
education as discovered in this current study. 
5.9. Recommendations for future research 
A large scale national cross-sectional survey of patient knowledge of their dispensed drugs and quality of 
dispensing procedure in both urban and rural setting will go a long way in giving a more conclusive picture of 
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patient knowledge of their drugs in The Gambia. The relationship between dispensing information and 
adherence to the prescribed drugs would also be useful. Further studies are needed to investigate the quality of 
dispensing instruction and what may be considered the optimal dispensing time. Other possible and relevant 
future studies that could generate information that can shape research work on patient knowledge of dispensed 
drugs include:  
1. Role of hearing impairment on dispensing instruction 
2. Study to assess the effect of language barrier on the level of patient knowledge. 
3. Training of dispensers- (meaning what training they have had.) 
6.  Implication for public health practice 
Considering the poor level of patient knowledge of their dispensed medication in an isolated location in The 
Gambia, it is important that more emphasis be placed on providing adequate patient education during 
medication dispensing process with introduction of strategies that will enhance better patient knowledge of their 
dispensed drugs before leaving the pharmacy. The use of pictorial tools in settings where the vast majority of the 
population do not have formal education may be helpful. The overall patient knowledge of their dispensed 
medication in this study is very poor, a serious patient safety issue whereby patient may become prone to poor 
adherence to their treatment and errors that could be life threatening. Poor adherence could result in poor 
treatment outcome and increased cost of treatment as patient will have to return to the hospital a second time. 
The cost implication of poor adherence to treatment will be avoided. 
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